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T

he Amish, Mennonite, and Hutterite Genetic Disorder
Database was created in response to a paucity of resources for
medical practitioners who treat these populations. The database
focuses on single-gene Mendelian disorders and the specific
mutations that have been reported in these groups. The database
can be viewed at www.biochemgenetics.ca/plainpeople.

Common BaCkground

The Amish, Mennonite and Hutterite religious groups all arose
in Europe during the Protestant Reformation of the 16th century
(1). Collectively, they are known as Anabaptists (‘rebaptizers’)
because they practice adult baptism rather than infant baptism.
They also commit to pacifism and segregate themselves from the
general population. Because the Catholic majority saw these
views as heretical, the Anabaptists were persecuted in Europe,
eventually resulting in the migration of many followers to North
America (1). The Hutterite communities differ from the other
two groups because they have a communal lifestyle and have
embraced modern technology in their agricultural practices (2).

SuitaBility for genetiC Study

The history of the Anabaptist groups makes them especially suitable for genetic research. They are socially isolated with little
genetic inflow. Some groups keep extensive genealogical records
that are maintained by local ministers, and can identify their
founder populations. They have experienced many genetic
bottleneck events caused by successive migrations over their history. Large families are common, with low rates of nonpaternity
(3). They have a relatively high standard of medical care (3).
The founder effect is quite pronounced in Anabaptist populations. For example, most of the more than 40,000 Hutterites in
North America can trace their ancestry back to a group of
89 founding members (2). Small founding populations and isolation result in genetic homogeneity and can greatly skew the
prevalence of certain genetic disorders, particularly autosomal
recessive conditions (4). For example, nephropathic cystinosis is
a rare autosomal recessive lysosomal storage disorder that affects
approximately one in 100,000 children in the general population, with a carrier frequency of approximately one in 150 (5). In
an Ontario Old Order Amish population, there is a populationspecific mutation that causes cystinosis and is present with a
carrier frequency of one in six people, predicting an extraordinarily high disease incidence of one in 144 people (6, and unpublished data). The increased incidence in isolated communities of
otherwise rare conditions allows for linkage analysis and identification of causative genes (7,8).

Such genetic studies are useful not only for genetic health care
for Anabaptists but also for the general population. Because 10% to
20% of each generation of Old Order Amish and Mennonite children have chosen to leave their communities, many rare disease
alleles have entered the general population (9). In addition, many of
the mutations causing disease in the Anabaptist groups can be found
in Europe, where the founding populations originated (9). Genetic
linkage studies of Mennonites have led to discovery of the genes
associated with many conditions such as hypophosphatasia and
X-linked congenital stationary night blindness (1).

the dataBaSe

The Amish, Mennonite, and Hutterite Genetic Disorder Database
was created to serve as a resource to assist in research and diagnosis
of genetic conditions in Anabaptist groups. It was initially compiled by performing PubMed and Online Mendelian Inheritance
in Man (OMIM) literature searches on published genetic conditions in Anabaptist populations, using “Amish”, “Mennonite” or
“Hutterite” as key words. In addition, some of the disorders and
mutations have been entered based on personal observation and
communication with other genetic researchers. New disorders are
added through periodic review of the literature.
For each disorder, the affected Anabaptist group is recorded
along with the geographical location in which the disorder was
described (eg, Amish, Ontario). This process is important because
disease prevalence can vary between locations as a result of differences in the founding populations (7). The specific gene and
mutation(s) are also listed, if known. The journal articles detailing
the illness with specific mutation(s) are listed, along with the
OMIM reference number. Finally, the clinical symptoms of each
condition are listed, assisting health care providers with recognition and diagnosis.
To navigate the database, users can search by disorder, mutation, or clinical signs and symptoms. When searching by disorder,
the user is able to input either the OMIM number or the name of
the disorder, and is directed to the corresponding page.
Alternatively, the user can input a specific gene and identify any
disorders that are caused by mutations in that gene. Finally, the
user can search the database by clinical symptoms. This feature is
particularly useful when the diagnosis is unknown. The clinical
search may be limited to one specific Anabaptist group and a geographical location. The user may also obtain a list of all genetic
conditions found within each specific Anabaptist group. To do
this, one would select “Search Database by Clinical” and enter the
desired Anabaptist group, leaving the phenotype box blank. Users
may communicate via a web link with the site administrator if they
have questions or new information to add to the database.
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ConCluSion

The Anabaptist groups have many unique genetic disorders as a
result of small founding populations and cultural isolation. It is our
hope that the Amish, Mennonite, and Hutterite Genetic Disorder
Database will improve health care delivery to Anabaptists in
Canada. It is an ongoing project, with continuing updates to the
database as new discoveries are made.
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